Because all cytoplasmic organelles are enclosed by and its metabolites) resides. In any case, a main characmembrane, the initial transport of selected proteins from teristic of a compartment is that it can be considered the cytosol into any of these compartments involves as homogeneous and well-mixed (Godfrey, 1983; Brown translocation across a membrane. and Rothery, 1993).
Unquestionably, the nucleolus represents the parashowed that several nuclear components are in continuous flux between compartments (Misteli, 2001). Based digm of a chromatin-attached nuclear compartment. The nucleolus forms on chromosomal loci, the nucleolar on these data, a model was proposed that macromolecules in the nucleus have a saltatory, stop-and-go mode organizer regions or NORs, which contain the genes coding for ribosomal RNA. The nucleolus is the factory of mobility. As proteins diffuse through the nuclear space, they transiently accumulate in a steady-state where the cell's ribosomes are assembled, and the whole nucleolar structure relies on a continuous supply compartment by interaction with local high-affinity binding sites. This novel view of nuclear organization has of transcripts from multiple gene copies, which are immediately processed and packaged with ribosomal proimportant implications to our understanding of nuclear processes. At present, very precise maps are available teins (Carmo-Fonseca et al., 2000). In addition, the introduction of extrachromosomal ribosomal DNA copies depicting the distribution of several nuclear proteins and RNA molecules in both fixed and live cells, and for many, into yeast or Drosophila nuclei triggers the spontaneous formation of novel mininucleoli (Carmo-Fonseca et al., the minimal amino acid or nucleotide sequences that are both necessary and sufficient for proper localization 2000). This result demonstrates the ability of a chromosomal domain to direct the formation of a nuclear comhave been identified. Inspired by the signal-dependent sorting mechanism that operates between the cytopartment.
Cajal bodies (formerly known as coiled bodies) represent another nuclear compartment that associates preferentially with specific genomic loci, the snRNA and histone gene clusters (Gall, 2000) . Cajal bodies accumulate small nuclear ribonucleoproteins (snRNPs), including the rare U7 snRNA involved in histone pre-mRNA processing. It was therefore proposed that Cajal bodies are recruited to the vicinity of histone genes through the U7 snRNA (Gall, 2000 lar proliferation, circadian clocks, hormone, cytokine In conclusion, nuclear compartments are fundamenand stress responses, and growth factor-induced differtally different from cytoplasmic organelles. In the cytoentiation (Table 1) . plasm, components of a metabolic pathway must be Although it was initially thought that regulatory factors directed into a preexisting membrane-delineated organare held captive in either the nucleus or the cytoplasm elle in order to assemble a functional entity. In the nuuntil an appropriate signal triggers transport to the other cleus, functional compartments such as repairosomes side of the nuclear envelope, several lines of recent (Volker et al., 2001) or spliceosomes (Misteli and Spector, 1999) are generated "on the spot" by direct recruitevidence indicate that most of these proteins contain proteins that transfer intersegmentally. 
2000). In fact, more recent results indicate that Ikaros protein initiates silencing through a direct effect on the promoter, and the silenced gene is not heterochromaClassical cytological studies lead to the identification tinized despite being associated with pericentromeric of two distinct chromatin compartments in the nucleus, heterochromatin clusters in the nucleus (Sabbattini et euchromatin and heterochromatin. By early criteria, hetal., 2001). Thus, it remains an open question whether erochromatic DNA remains condensed throughout the
genes are located in heterochromatin compartments in cell cycle, whereas euchromatin appears decondensed order to be transcriptionally inactivated, or whether gene in interphase. At present, however, the term heterochrotargeting to heterochromatin is a consequence of an matin is used to refer to chromatin that is packaged independently acquired silenced conformation. into a structure that is relatively inaccessible to DNAAt this point, it is worth reviewing a number of recent modifying factors, a context that would not allow any papers suggesting that the functional state of chromatin cytological recognition (Hennig, 1999; Qumsiyeh, 1999) .
is dictated by probability events that depend on the Most genes are contained in the transcriptionally active ability of a region to recruit factors with different funceuchromatic compartment, while heterochromatin is reltions (i.e., silencers or activators). By overexpressing atively gene poor and transcriptionally inactive. ). To date, the best examples of structural concould help to recruit these loci to the relevant chromatin ability to stabilize p53 (Zhang and Xiong, 1999). However, more recent observations show that ARF is able to stabilize p53 and block growth without relocalization of MDM2 to nucleoli. Moreover, forms of ARF that do not accumulate in the nucleolus retain the ability to stabilize p53 (Llanos et al., 2001; Korgaonkar et al., 2002) . Thus, it is unlikely that nucleolar localization is essential for ARF function. However, MDM2 contains a cryptic nucleolar-localization signal that does not function in 
